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G R A N U L A R  R O W  A P P L I C A T O R S  

b y  J o h n  S i e m e n s ,  A s s o c i a t e  P r o f e s s o r  o f  A g r i c u l t u r a l  E n g i n e e r i n g  
G
R A N U L A R  C H E M I C A L S  f o r  w e e d  o r  i n s e c t  c o n t r o l  
m u s t  b e  a p p l i e d  w i t h  p r e c i s i o n .  T h i s  i s  p a r t i c u ­
l a r l y  t r u e  o f  p r e - e m e r g e n c e  h e r b i c i d e s  a n d  s o i l  i n ­
s e c t i c i d e s .  A p p l i c a t i o n  o f  l e s s  t h a n  t h e  r e c o m m e n d e d  
r a t e  m a y  r e s u l t  i n  i n e f f e c t i v e  c o n t r o l ;  a p p l i c a t i o n  o f  
m o r e  t h a n  t h e  r e c o m m e n d e d  r a t e  c a n  b e  c o s t l y  o r  
m a y  i n j u r e  t h e  p r e s e n t  c r o p  o r  s u b s e q u e n t  c r o p s .  
T o  m e e t  t h e s e  r i g i d  r e q u i r e m e n t s ,  y o u  m u s t  c a l i b r a t e  
t h e  a p p l i c a t i o n  e q u i p m e n t  c a r e f u l l y .  
B o t h  h e r b i c i d e s  a n d  i n s e c t i c i d e s  m a y  b e  b r o a d ­
c a s t  b e f o r e  p l a n t i n g  o r  a p p l i e d  a f t e r  p l a n t i n g .  I t  i s  
c o m m o n ,  h o w e v e r ,  t o  a p p l y  t h e s e  c h e m i c a l s  i n  a  b a n d  
S O I L  I N S E C T I C I D E  
A p p l y  s o i l  i n s e c t i c i d e s  i n  a  b a n d  o v e r  t h e  s e e d  a n d  c o v e r  w i t h  
a  s h a l l o w  l a y e r  o f  s o i l .  
o v e r  t h e  r o w  b y  a t t a c h i n g  a p p l i c a t o r s  t o  t h e  p l a n t e r .  
T h i s  r e d u c e s  t h e  a m o u n t  o f  m a t e r i a l  u s e d  a n d  t h u s  
l o w e r s  c o s t s .  
P r o p e r  P l a c e m e n t  o f  G r a n u l e s  
S o i l  i n s e c t i c i d e s  s u c h  a s  A l d r i n  a n d  H e p t a c h l o r  
s h o u l d  b e  p l a c e d  i n  a  n a r r o w  b a n d  o v e r  t h e  s e e d  a n d  
c o v e r e d  w i t h  a  s h a l l o w  l a y e r  o f  s o i l .  O t h e r  s o i l  i n s e c t i ­
c i d e s  ( l i k e  B U X  t e n ,  D a s a n i t ,  D i a z i n o n ,  D y f o n a t e ,  
F u r a d a n ,  L a n d r i n ,  a n d  T h i m e t )  s h o u l d  b e  p l a c e d  i n  a  
7 - i n c h  b a n d  a h e a d  o f  t h e  p l a n t e r  p r e s s  w h e e l .  T h e  
p r e s s  w h e e l  w i l l  u s u a l l y  i n c o r p o r a t e  t h e  i n s e c t i c i d e  i n t o  
t h e  s o i l  s a t i s f a c t o r i l y .  
H e r b i c i d e s  a r e  u s u a l l y  p l a c e d  i n  a  1 2 - t o  1 4 - i n c h  
b a n d  o v e r  t h e  r o w .  T h e  b a n d  s h o u l d  b e  w i d e  e n o u g h  
t o  c o v e r  t h e  r i d g e s  o f  s o i l  l e f t  b y  t h e  p r e s s  w h e e l .  
F a c t o r s  A f f e c t i n g  A p p l i c a t i o n  R a t e  
M o s t  g r a n u l a r  a p p l i c a t o r s  u s e  g r a v i t y  f l o w  w i t h  a  
r o t a t i n g  a g i t a t o r  f o r  m e t e r i n g  t h e  g r a n u l e s  t h r o u g h  
a n  a d j u s t a b l e  o r i f i c e .  S e v e r a l  f a c t o r s  c a n  c a u s e  a  
A  h o s e  a t t a c h e d  t o  t h e  b a c k  o f  t h e  p l a n t e r  r u n n e r  c a n  b e  u s e d  
U s e  a  s p r e a d i n g  d e v i c e  f o r  a p p l y i n g  i n s e c t i c i d e s  t h a t  n e e d  t o  b e  
f o r  a p p l y i n g  A l d r i n  a n d  H e p t a c h l o r .  
i n  a  7 - i n c h  b a n d .  
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A spreading device fo r applying granules. 
variation In the application rate, including the fol­
lowing: 
1. Exposed area of the metering orifices 
2. Speed of the agitator 
3. Ground speed of the applicator 
4. Nature and ize of the granules 
5. Roughnes. of the field 
6. Humidity 
7. Temperature 
Variation in Size and Density of Granules 
M any granules may look somewhat alike at first 
glance, but there is wide variation in the size and 
density of the p articles and in the nature of the inert 
carrier for the chemicals. For these reasons, a differ­
ent applicator setting may be necessary for each chem­
ical applied. A different se tting may even be re­
quired for the same chemical formulated by two 
different manufacturers or in two ba tches by the 
arne manufacturer. 
Check and Maintain Ground Speed 
Except for the orifice setting, ground peed is 
th e" most significant fac tor affecting the application 
ra te. Speed should be checked carefully in the fiel d 
where the chemicals will be applied . One method 
is to set markers 176 feet apart and check the time 
(in seconds) required to drive between them. Each 
check should be made with a running start. To 
Apply pre-emergence herbicides in a 14-inch band over the row. 
Some typical equipment for applying granular herbicides and soil 
in secticides. 
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d e t e r m i n e  t h e  s p e e d  i n  m i l e s  p e r  h o u r ,  d i v i d e  1 2 0  
b y  t h e  t r a v e l i n g  t i m e  i n  s e c o n d s .  S o m e  e x a m p l e s  a r e  
g i v e n  i n  t h e  f o l l o w i n g  t a b l e .  
T i m e  r e q u i r e d  
t o  d r i v e  1 7 6  f e e t  
S p e e d  
( s e c o n d s )  
( m i l e s  p e r  h o u r )  
6 0  
2  
4 0  
3  
3 0  
4  
2 4  
5  
2 0  
6  
1 7  
7  
O n c e  y o u  h a v e  e s t a b l i s h e d  a n d  c h e c k e d  t h e  f i e l d  
s p e e d ,  k e e p  t h e  s p e e d  u n i f o r m  d u r i n g  t h e  a p p l i c a t i o n .  
E v e n  t h o u g h  a l l  g r a n u l a r  a p p l i c a t o r s  u s e  a  r o t a t ­
i n g  a g i t a t o r  t h a t  v a r i e s  w i t h  g r o u n d  s p e e d ,  t h e  f l o w  
o f  t h e  g r a n u l e s  t h r o u g h  t h e  o r i f i c e  i s  n o t  n e c e s s a r i l y  
p r o p o r t i o n a l  t o  s p e e d .  I t  i s  n o t  u n c o m m o n  t o  f i n d  a  
1 0 0 - p e r c e n t  v a r i a t i o n  i n  t h e  a p p l i c a t i o n  r a t e  w i t h  a  
s p e e d  c h a n g e  o f  1  m i l e  p e r  h o u r .  
T h e  f a c t o r s  t h a t  a f f e c t  a p p l i c a t i o n  r a t e  c a n  v a r y  
f r o m  o n e  d a y  t o  t h e  n e x t  o r  f r o m  o n e  f i e l d  t o  a n ­
o t h e r .  F o r  t h i s  r e a s o n ,  y o u  s h o u l d  c h e c k  t h e  a p p l i ­
c a t i o n  r a t e  o f t e n  s o  t h a t  y o u  c a n  m a k e  t h e  n e c e s s a r y  
a d j u s t m e n t s  t o  o b t a i n  t h e  p r o p e r  a p p l i c a t i o n  r a t e .  
F o l l o w  S u g g e s t i o n s  o n  L a b e l  a n d  i n  M a n u a l  
R e a d  t h e  c u n t a i n e r  l a b e l  c a r e f u l l y  t o  d e t e r m i n e  t h e  
p e r c e n t  o f  a c t i v e  i n g r e d i e n t s  i n  t h e  g r a n u l e s  a n d  
t h e  r e c o m m e n d e d  a p p l i c a t i o n  r a t e .  M o s t  o f  t h e  
r e c o m m e n d e d  a p p l i c a t i o n  r a t e s  f o r  i n s e c t i c i d e s  a n d  
h e r b i c i d e s  a r e  b a s e d  o n  4 0 - i n c h  r o w  s p a c i n g s .  
C h e c k  t h e  o p e r a t o r ' s  m a n u a l  f o r  t h e  a p p l i c a t o r  t o  
d e t e r m i n e  t h e  o r i f i c e  s e t t i n g  n e e d e d  t o  a p p l y  t h e  
r e c o m m e n d e d  r a t e  f o r  t h e  g r a n u l e s  t o  b e  u s e d .  A l ­
t h o u g h  t h e  s e t t i n g s  g i v e n  i n  t h e  m a n u a l  a r e  u s u a l l y  
T h e  m e t e r i n g  d e v i c e s  i n  t h e  b o t t o m  o f  t h e  h o p p e r s  m a y  b e  d r i v e n  
f r o m  t h e  s e e d - p l a t e  d r i v e  ( r i g h t ) ,  p r e s s  w h e e l  ( t o p ) ,  o r  f e r t i l i z e r  
s h a f t  ( b o t t o m ,  l e f t ! .  
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To adjust applicator, follow instructions on container label (topl; 
then check operator's manual for sugg ested orifice setting (top 
right) and set dial indicators on hoppers (bottom right!. 
reliable you should alway make a ficId check to 
msure accuracy. 
Granules con tain a certain percentage of active 
ing redi ents. The remaindrr i an inert material used 
to make enough bulk th a t the g ranules can be ap­
plied accura tely. The following table shows the num­
ber of pounds of granules to apply per ac re according Amount of Material Required 
to the composition of the granules and recommended for Different Row Spacings 
rate of active ingredients. 
If your applicator is adjusted to apply the correct 
If percent of And recommended Then apply rate for 40-inch rows, it will a lso apply the correct 
active ingredients rate of active this amount 
in granules is ingredients is of granules ra te for other row spacings. Whatever the row spac­
5 percent % pound per acre 10 pounds per acre ing, the rate of application along the row remains the 
5 percent 1 pound per acre 20 pounds per acre same. But the total amount of m a terial required to 
5 percent 1V2 pounds per acre 30 pounds per acre 
cover an acre of a field will vary with the row spac­5 percent 2 pounds per acre 40 pounds per acre 
5 percent 3 pounds per acre 60 pounds per acre mg. You can determine the total amount needed 
5 percent 4 pounds per acre 80 pounds per acre for your row pacing from the t able below. 
10 percent V2 pound per acre 5 pounds per acre 
10 percent 1 pound per acre 10 pounds per acre Broadcast Band rates (fb ./AJ when row spacing is 
10 percent 1V2 pounds per acre 15 pounds per acre rate 
10 percent 2 pounds per acre 20 pounds per acre (Ib ./AJ 40 in . 38 in . 36 in . 30 in . 20 in . 
10 percent 3 pounds per acre 30 pounds per acre 3 1 1.1 1.1 1.3 2 
10 percent 4 pounds per acre 40 pounds per acre 6 2 2.1 2.2 2.7 4 
20 percent % pound per acre 2% pounds per acre 9 3 3.2 3.4 4.0 6 12 4 4.3 4.5 5.3 820 percent 1 pound per acre 5 pounds per acre 15 5 5.3 5 .6 6.7 1020 percent 1V2 pounds per acre 7V2 pounds per acre 18 6 6.4 6.8 8.0 12 
20 percent 2 pounds per acre 10 pounds per acre 21 7 7.5 7 .9 9.3 14 
20 percent 3 pounds per acre 15 pounds per acre 24 8 8.5 9.0 10.7 16 
20 percent 4 pounds per acre 20 pounds per acre 27 9 9.6 10.1 12.0 18 
25 percent V2 pound per acre 2 pounds per acre 30 10 10.7 11.2 13.3 20 
33 11 11.7 12.4 14.7 2225 percent 1 pound per acre 4 pounds per acre 
36 12 12.7 13.5 16.0 2425 percent 1V2 pounds per acre 6 pounds per acre 39 13 13.8 14.6 17.3 2625 percent 2 pounds per acre 8 pounds per acre 42 14 14.9 15.8 18.7 2825 percent 3 pounds per acre 12 pounds per acre 45 15 16.0 17.0 20.0 30 
25 percent 4 pounds per acre 16 pounds per acre 48 16 17.0 18.0 21.3 32 
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S u p p o s e ,  f o r  e x a m p l e ,  t h a t  y o u  w a n t  t o  a p p l y  
a n  i n s e c t i c i d e  i n  a  b a n d  w i t h  3 0 - i n c h  r o w s .  T h e  
r e c o m m e n d e d  a p p l i c a t i o n  r a t e  i s  1 0  p o u n d s  p e r  
a c r e  f o r  b a n d i n g  i n  4 0 - i n c h  r o w s .  C o n s u l t i n g  t h e  
t a b l e ,  y o u  f i n d  t h a t  y o u  w i l l  n e e d  1 3 . 3  p o u n d s  o f  
m a t e r i a l  t o  c o v e r  a n  a c r e  a t  t h e  p r o p e r  r a t e .  
M a k e  a  F i e l d  C h e c k  o f  t h e  A p p l i c a t i o n  R a t e  
O n c e  y o u  h a v e  s e t  t h e  a p p l i c a t o r s  f o r  a p p l y i n g  t h e  
p r o p e r  a m o u n t  o f  m a t e r i a l s ,  m a k e  a  f i e l d  c h e c k  f o r  
e a c h  h o p p e r .  Y o u  c a n  d o  t h i s  i n  s e v e r a l  w a y s .  O n e  
m e t h o d  i s  t o  m a k e  a  r o u n d  o r  t w o  i n  t h e  f i e l d  w i t h  
t h e  s e e d - c o r n  b o x e s  r e m o v e d  f r o m  t h e  p l a n t e r .  P a p e r ,  
p l a s t i c ,  o r  c l o t h  b a g s  c a n  b e  u s e d  f o r  c o l l e c t i n g  t h e  
g r a n u l e s  f r o m  e a c h  h o p p e r .  T h e  g r a n u l e s  c o l l e c t e d  
c a n  b e  w e i g h e d  o r  c h e c k e d  w i t h  a  c a l i b r a t e d  m e a s u r e .  
T h i s  p r o c e s s  s h o u l d  b e  r e p e a t e d  u n t i l  t h e  d e s i r e d  r a t e  
i s  o b t a i n e d  f r o m  e a c h  h o p p e r .  
A n o t h e r  m e t h o d  t h a t  i s  l e s s  a c c u r a t e  b u t  s t i l l  a c ­
c e p t a b l e  i s  t o  p r o c e e d  w i t h  t h e  p l a n t i n g  a n d  c h e c k  
t h e  e x a c t  a m o u n t  d i s p e n s e d  t h r o u g h  e a c h  h o p p e r .  
T h e  d i s a d v a n t a g e  o f  t h i s  m e t h o d  i s  t h e  p o s s i b i l i t y  o f  
n o t  h a v i n g  t h e  p r o p e r  a p p l i c a t i o n  r a t e  o n  t h e  c a l i ­
b r a t i n g  r o w s .  I n  e i t h e r  c a s e ,  i t  i s  n e c e s s a r y  t o  k n o w  
t h e  a c r e a g e  c o v e r e d .  T h e  n u m b e r s  o f  r o w s  p e r  a c r e  
f o r  v a r i o u s  r o w  s p a c i n g s  a n d  l e n g t h s  a r e  l i s t e d  b e l o w .  
R o w s  p e r  a c r e  w h e n  r o w  s p a c i n g  i s  
L e n g t h  o f  r o w  
2 0  i n .  3 0  i n  .  
3 6  i n  .  3 8  i n  .  
4 0  i n  .  
3 3 0  f e e t  
7 9 . 6  5 2 . 8  
4 4 . 0  4 1 . 8  
3 9 . 6  
6 6 0  f e e t  
3 9 . 4  
2 6 . 4  2 2 . 0  
2 0 . 9  1 9 . 8  
9 9 0  f e e t  
2 6 . 4  1 7 . 6  
1 4 . 6  1 3 . 9  
1 3 . 2  
1 , 3 2 0  f e e t  
1 9 . 8  1 3 . 2  
1 1 . 0  1 0 . 4  
9 . 9  
1 , 6 5 0  f e e t  1 5 . 8  
1 0 . 6  
8 . 8  8 . 3  
7 . 9  
1 , 9 8 0  f e e t  1 3 . 2  
8 . 8  
7 . 3  
7 . 0  
6 . 6  
2 , 3 1 0  f e e t  1 1 . 2  
7 . 6  
6 . 3  6 . 0  
5 . 6  
2 , 6 4 0  f e e t  
9 . 8  6 . 6  
5 . 5  5 . 2  
4 . 9  
I f  y o u  k n o w  h o w  m a n y  p o u n d s  o f  m a t e r i a l  h a v e  
b e e n  u s e d  o n  a  g i v e n  n u m b e r  o f  r o w s ,  y o u  c a n  u s e  
T o  m a k e  a n  a c c u r a t e  c a l i b r a t i o n  i n  t h e  f i e l d ,  c o l l e c t  g r a n u l e s  i n  a  
Y o u  c a n  d e t e r m i n e  t h e  a m o u n t  o f  g r a n u l e s  c o l l e c t e d  d u r i n g  t h e  
p a p e r  s a c k  ( t o p )  o r  c l o t h  s a c k  ( b o t t o m ) .  C h e c k  a m o u n t  c o l l e c t e d  
c a l i b r a t i o n  r u n  b y  w e i g h i n g ,  o r  w i t h  a  c a l i b r a t e d  m e a s u r e  l i k e  
a g a i n s t  r e c o m m e n d e d  r a t e s  f o r  a c r e a g e  y o u  h a v e  c o v e r e d .  
t h a t  s h o w n  a t  t h e  t o p  o f  t h e  n e x t  c o l u m n .  
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This measure was adapted fo r speci fic granul es by placing a tape 
a long th e o rig inal cal ib ra tion s and ma rking it off in % - pound 
increments . 
the following formula to dctcrminc the application 
rate in pounds pcr acre of field: 
Rows per acre X pounds used 1"
= app lcatlOn rate 
rows covere d 
Suppose, for example, that you are applying a 
pre-emergence herbicide and find that 8 pounds have 
been applied on sixteen 40-inch rows 1,320 fee t long. 
Applying the above formula, you have: 
9.9 (from the table) X 8 49- d16 = . .J 	 poun s per acre 
of the field 
To obtain the application rate in the band, multi­
ply row spacing by the pound per acre of the field, 
and divide by thc band width. Assuming a band 
width of 14 inchcs in the above cxample, we get 
this result: 
40 X 4.95 14 = 14.1 pounds per acre of band 
As stated carlicr, thc application rate can vary 
from one day to the next or from onc field to an­
other. A simple method of regularly checking the 
application rate of each applicator is to place a 
strip of masking tape yertically on the inside of the 
applicator hoppcr. Thcn fill the hopper in incre­
ments of 1 or 2 pounds. After each increment is 
addcd, shake the hopper to set tle the material, and 
mark the tape at thc level of the chemical. Through­
out thc planting season, the application rate can 
be checked by simply reading the level of the chcmi­
7 
For checki ng the application rate throughout the growing season , 
a st ri p of masking tape can be p laced inside each hopper and 
marked off in 1- o r 2-pound increments. 
cal before and after planting a number of rows. The 
formulas and table in this section can be used to get 
the application rate in pounds per acre. 
This procedure will also help to get all appli­
cators set at the same rate. 
Adiustment of Applicator 
Raising or lowering the spreaders will change 
the width of the band. This is especially important 
in applying herbicides. The height should be regu­
la ted until the band extends beyond the press-wheel 
ridges (usually 14 inches) . 
On some applicators a flexible metal hose carries the 
granules from the hopper to the spreaders. This 
hose may be too long for even flow at all times. As 
a result, the application rate will usually vary along 
the row. This problem can be eliminated by cutting 
off part of the hose. It is best to cut off a small 
amount at a time until the hose is the proper length 
to provide uniform flow. 
T h i s  c i r c u l a r  r e p l a c e s  C i r c u l a r  8 3 9  o f  t h e  s a m e  t i t l e .  
U r b a n a ,  I l l i n o i s  
D e c e m b e r ,  1 9 6 9  
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